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(54) Title: A NOVEL POLYPEPTIDE - TUMOR SUPPRESSOR PROTEIN 63 AND THE POLYNUCLEOTIDE 
ENCODING SAID POLYPEPTIDE 

(54) mzm -nrnmsk-^mnm^ « ^mmmm^ts. 

(57) Abstract: The invention discloses a new kind of tumor suppressor protein 63 and the polynucleotide encoding said 
polypeptide and a process for producing the polypeptide by recombinant methods. It also discloses the method of applying the 
polypeptide for the treatment of various kinds of diseases, such as carcinoma of breast, Wilms' tumor, other kinds of tumor, 
development disease, inflammation, immune disease, hemopathy, HIV infection. The antagonist of the polypeptide and 
therapeutic use of the same is also disclosed. In addition, it refers to the use of polynucleotide encoding said tumor suppressor 
protein 63. 
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10 *0[Cartnew,R.W.&Rubin,G.M. (1990)Cel 163, 561-577] , sina £@ ^ ft^^ 
•&S»8|£#-sevenle S s 5fPRas-l [Fortrni,M. E. , Simon, M. A. et 

al., (1992) Na ture355, 559-561] [Gaul, U. , Mardon, G. et 
al.,(1992)Cell68, 1007-1019]„ **H^**Mtt«-e:#*, ft* p21, £ 
P 53 P 53 [Ams on, R. B. , Neraani, M. , Roperch 

15 et al., (1996) Proc. Natl. Acad. Sci. USA 93,3953-3957], 

***AHI^±4^*-^ sina *0 ^^j^^ HUMSIAH^H, £11^-^ 

*Ht^fil ms®M&£i (WT1) %®W%M$L, »g 
RNA [Kennedy, D.,et al. , (1996) Nat. Genet. 12, 329-332] 

20 .[Birney, J. , Kumar, S. et al. , (1993) Nucleic Acids Res. 21, 5803-5816] . 
HWSIAH*6ft^##«&IHi&lWTl ^RNAWJ^^^J.^^^r^^ij,^^ 
ftl^M^ [Kenn edy, D. , Ramsdale, T. , Mat tick, et al. , (1994)Nat 
Genet. 12, 329-332], HUMSIAH SB**-** 2. 3kb*g?>£f 

15 *, *^**A#H***filMjW'*[BIeche f I.M.idereau f R. (1995)Genes 
Chromosomes CancerH, 227-251] [Wang-Wu u, S. , Soukup, S. , et 
al. , (1990)Cancer Res. 50, 2786-2793], 

**«**#jL. HUMSIAH ft^«^^iH«M9F%#M«, <MK 
HUMSIAH^&J?P21 £6$^, ^-#^#J3t^^#f'J@^. 

o *tt£B*#*^*r*a ( &J*J** ¥A> Ml*K JMfc, flr, Aft, 

/fr> PMA+ft Ecv304 PMA - Bcv304 L02 * 

tt* 1 * tt&3 L02 « A * **& 91 + , *£ HA* * tt**£i*J| 



UB-?-ft*&*##ifcifel, BA-^^ttATTftjU-ft. *ifeW*^^Jtt*fli 
#JB-^ 63. 

l^*#t^?63$64MM£Btt^*&*#$*&ft£-£& 
****J9-+H**iHW;Mt**fc#tt — jMM9tiB?63ft$#. 

**«tt*^Bfc*«*74h**JM!*ft *Mft#«Bf-63ftJt*t 

fc-Mfc, «?J> 

$#flt*A*tt, SEQ ID No. 2 

SEQ ID NO: 2 

****** Tftfl^tf 

(a)4MA#SEQ ID No. 2&£ft#£lti£ftft££#&; 
(a) 

$#«fM#?'J£&|i!T«--#: (a)^^ SEQ ID NO: 1 + 



341-2062 #$^(1; ^(b)^^SEQ ID NO: 1 + 1-2444 jkftJffL 

*&**#R*&m*frW*£&$*&to&R?%ft$ J Jt% t Wilms 



"«^ w jk%%5j&mm3-6i%&#, WILMS 

# ft ft 44? . 

#)#P, "C-T-G-A" »T-%5#ft#?!| "G-A-C-T" 

*#**«**«344r , #tt«il[*ifc«r*#TattT*2fe (Southern*** 
Northern*^) **JiH*ft^yJ**iifL^-srA#-5fii#|J jfe^H 



software package, DNASTAR, Inc. , Madison Wis. ) . MEG ALIGNS ft^m* 
R^***»Clugter*«5«W#*^^^|(Higgi„ 8i D . G. # P.M. Sharp 
(1988) Gene 73: 237-244). Clus ter**4tfc*ffi*Etf * ft* 



#3flA£JMB£REKtt&£>Mlt *100 



Rtt#lEtlW#*(Hein J., (1990) Methods in emzumology 183:625-645). 
*#**i&tt*^-f-Jt*^ft, Fa, FCabO.AFv, 



^ *£«*#7-#*rtt#jfc JMMltlBf-63, ***_h£*SEQ"lD NO: 2 

*H**fc*H*ft<&<£*ftH; (III) g+Aa^jftj^- 

fl*P*Z,-*) if.^; (IV) 

*£**#7£*ftttft , £*A4M9£*SEQ ID N0:2 ft 

W^*#(Mf«^4t* 2444 ;ftfc;|g 341-2062 ft< 7 573 



&&*n®0&$&n\k&mA%£j£%rRMB#,. DNA;ffM<ft£cDNA, ^@ 
MDNA^Ax^ftDNA. dM^^^nm^Mm. VM^ttjkmm 
ft*/U^Jkftft*K£#|irK.5SBQ ID N0:l#HFttft4K#a 

«*A*SBQ ID NO: 2 « SEQ ID NO: 1 #r*ft£4&JM 

tt*SBQ ID H0:2ifrA*#JftW#«[#(fcft^: A*Aft*Jfc*ft*#*; 

#*#*TT**«r#«#*. (1) 
»&*'&fcfi&Ttt#*#>jfc]tt, *P0.2xSSC, 0.1%SDS,60X:;^(2)^^^^ 
£tt#J, *50%(v/v)f *JK, 0.1%^+jfe^/o.lJJFicoll, 42°C#; j£ (3)ft£ 
W*##|ilBfiMBPm£>J>£ 95XK_b, 97%UJLrtj- #JL, *T 

#*tt£##ft««tt#Jft.5 SBQ ID NO: 2^ftjftft£jfc*#ntt£*$;fr 

^ft"^*&M>^10^#*,ft^5> 20-30>htt*«,X#*M> 50-60 

pcr) gm&^/&^ft«4M'*#tiB? 63 

****** Jk*#tt#IMfc4ft**tt#*ft£, Xfc**ifrffcMAto. 



Mm dna FrMflktmTm%m: D dna^*** dna 

£f JCfi#3|^«f*** cDNA#fl)tt£&. ^M^fcftcDNAft 

«*cDNA*£. $URmRNA ^\±^)kM±^ 
10 (Qiagene) . ifi^g cDNA fc (Sambrook, et al. , Molecular 

Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. New York, 
1989). $-q*#a|ft£ft&ftcDNA AiClontech^fd^H cDNA jtJ*.- 3 

15 -f): (DDHA-CHAjftDHA-RMA**; (2)#&*0ii |«H||«^; MMZH 
20 ft, 100*£#ft. Jfcft, *WtHUMt£ 2000>M*#ft*Lrt, 

(4)^.*+,ttj<iH , *#*IHf- 63£Bifcifctt#&; te 4fr^afe&$:& 

25 Tft^P Western ##ft£Ki£&> B|JR&&#lt& (ELISA) #. 

aMPCR^7ftrJ#DNA/RNA^^^(Saiki, et al. Science 
1985; 230: 1350-1354)*ft^?ft#*£ff ft&g. #^«/Ax#t#^J 
^-feftcDNAltf, TTftaMfc/fl RACE & (RACE- cDHA jM&tfe*^**) , /H -f PCR 

(Sanger et al. PNAS, 1977, 74: 5463-5467) $J£. 



jfWR^m. cdna**. emu* 

n. 

(Rosenberg, et al. Gene, 1987/ 56: 125) ;' 
pMSXND&a£$ift(Lee and Nathans, J Bio Chera. 263: 3521, 1988) JfB&|& 

DNA^^, ftftt&&7|t#(Sambroook, et al. Molecular Cloning, a 
Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). #f 

^;**^^^*CMViff^»|jB^,HSV*^*^^^,Jf^j(ta^ SV40 



^P^t«; iUHft#*#l»j|&, 
S2j&Sf9; ^4fr£3j&fr CH(h COS M Bowes Jt*^ifflj&#. 

MA«i»i*4ii^#t4*iiji([«, Mm*m&** 

a$M#$>J 0^63 (Science, 1984; 224: 1431). -MiM^T^: 

(1) . A Jtt*#*J0'-J- 63^^tt#ft(**^*),*«^*' 

(2) .^iS^»^tW^t±M; 

♦f (HPLC) fr*fe#4t*# Jt#ft*Aft#**W#^. 
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**»JR SwbrookfA. (Hew York: Cold 

Spring Harbor Laboratory Press, 1989) +Jffifctt*#, A^RHifcrilM 

*ifc« 1: JMMfNS-f- 63 

^^*#.**/»/*^-^**3RAi&J»4RHA. ^Quik mRNA Isolation Kit 
(Qiegene ) &&RNA+^*poly (A) mRNA. 2ug poly(A) mRNA£i£#* 

«cDNA. /ijSmart cDM%feftM±( ® % Clontech )#cDNA#&£|«ASiJpBSK (+) 
«*(Clontoch^f|^*)«^*grtk^_h, #ft D H5o, &*#j*cDNA*£. JfDye 
terminate cycle reaction sequencing ki t (Perkin-Elmer^/' 1 ft) ^pABI 377 

(P-erkin-Elmer^Hj)^^^f^^^5^3' #$j£ftcDNA 
##I^&^&^#DNA#?!|$[$# (Genebank) ^th^, ^*ifea* + ->Njfctt 
0726c09^cDNA^^^ffWDNA. *^jft-*«5lW«**^tt#AcJlIIA^ft 
*^T*ft*A. 0726c09*ft^^-fecDNA*2444bp(AiSeq ID NO: 1 

, ^*341bpS2062bp%->M722bp«f^*«*« (ORF) , m~^m 
(*>Seq ID N0:2ffi*) . affl#jfe*gHM#pB£H)726c09, 
♦4 Bf-63. 

ftJMtaJfc*RNA*£&, KoHgo-dT# §| *$fr*#*^j££jftcDNA, ^ 
Qiagenefti^J^&ft^, $ T?'J 51 %$fi-PCRri#: 

Primerl: 5'- GGAAGGCCAGGGGGCTTGGATGTG -3' (SBQ ID NO: 3) 
Primer2: 5'- AATTACAAATATAATTTTATTAAC -3' (SBQ ID NO: 4) 



Priraerl^ftf- SEQ ID NO: lft5'$ft#lbptf#ftjEfr/f% 
Primer2^SEQ ID NO: 1$ + ft3'$&fa##}. 

1tyiR)k#j4kft: £50 pi ^;fr50mmol/L KC1, lOmmol/L 

Tris-Cl, (pH8. 5),1. 5ramol/L MgCl,, 200pmol/L dNTP, 10pmol5|^, lUftTaq DNA 
^^(Clontech^^/ 6 *). £PB9600S)DNAj&^£UPerkin-Blmer^sl) Jl&T 
ft4H¥&)k2S+M1to: 94°C 30sec; 55°C 30sec; 72°C 2min. ^ERT-PCR^^J^p 

ffiTA£&i#*|££&3|pCR$ftJ: (Invitrogen^f^^fi-) . DNA# 
PCR/^ftDNA^'J^SEQ ID NO: l^ftl-2444bp£dHBE. 

$jfcft|-3: Northern ^**^#fJfr*»*|H^63*HW*^: 

#-jfr$*&Jfc&RNA[Anal. Biochera 1987, 162, 156-159]. 
JUHHMMNA*. gP^4M^«M-25mM##M, 0. 2M^^ ( pH4. 0 ) # 

*C\ >A^H (0.8#$) ##^#&^#S|RNAft&. 

RNAfliJUa70XZ l #jft3fr, ^H£# + . ^20 M gRNA, ^20mM 3- (N-"4#^ ) 

(pH7.0) -5mM^^-lmM EDTA-2. 2Mf gftl. 2%^H«±^fe^. 
a£##M*<$MI*JlJ:. n a-"P dATPii&ISt^l #*f'J^ 3J P-#iE^DNA^#„ 

^^DNA^t^Sl^^^PCRr^^M#f'J@-^63^E^^(341bpS 
2062bph #32P-#i&^## (^2xi0 6 C pm/ml) k^l^m^im^m.^- 
$& + -F42°C££3i&, i^^t^50%f «-25mM KH,PO« ( pH7. 4 ) -5 x SSC-5 x 
Denhardt's$$^200 M g/mli£ftDNA„ #jltJi£l * SSC-0. 1S4SDS + f-55°C 

&30min„ fafe , ^Phosphor Imager^^f^^f^^l;. 

MSEQ ID N0:l^Sl^^^H«.m^^J, f:if{ti-^##'14rit§|#, #?'J 
^PT: 

Primer 3: 5'- CCCCATATGATGACTCCTGAATCAAGGGATACT -3' ( Seq ID No: 5 ) 
Primer4: 5'- CATGGATCCTTAATGTGATGGGTGTGCTTGTCT -3' (Seq ID No: 6 ) 

3'^^^^^^J, NdeI^BamHm-^^^^| ; gi^^^^||;^pBT-28b(+) (Novagen 
-M^fp, Cat. No. 69865. 3) ±#7&&& ft^^. 
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P*S-0mc09m*m, SffPCMtfi. PCUUfc*fr* : ***S0»1** 
pBS-0726c09##10pg, 51 #Primer-3^Primer-4^jg^lOpmoU Advantage 
polymerase Mix (Clontech^^^fi ) 1 M 1. m^$k: 94°C 20s, 60°C 30s, 68"C 2 
■in, *2S+*3F. ANdBl^iBudll^JBj^r^^^MpBT^S <+)*fr*"Mg, ^ 

^***(.**2*30,ig/.l) ftIJ!¥fcft#tt*£, /8**PCR#*#fc|fltt*; 

fe#-fbAM#tBL21(DB3)plySs(Novagen^^J/ c p p P ) Q ^4+UP»* («^30 M 
g/ml) ftLB*ft##£+, ^±fBL21 ( P BT-0726c09 ) &37°CJ##S;tf 
*XlPIOS**Al«ol/L, 4l«»#S/hft). 

'**±S», ^i^6^^,^f 6His-Tag ) g4ttjHbA#&HI». Bind Quick 
Cartridge (Novagen^f^)^^ #9nftftttB JM#f>| 0-^63. 

£SDS-PAGEfe&, £63KDa&#£.j--j£--^$ (H2 ) . ##£PVDFJU 
$Bdams*$&#ftN-$&£i^.J^f, 4t*»-*15>MUIU^SEQ ID N0:2J« 

(PB^SJ^ft) ^T^M#ffJ@^63##tt^#|t: 
NH2-Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly-C00 
H ,(SEQ,ID M0:.7)*#*^Jfc^J|A»6fr4 t J»*6^||^«*A ; B', 7T& 
#J&: Avraraeas,et al. Immunochemistry, 1969; 6: 43. /B4mgJi3£it3£g-6£jjyt 

IgG. ##M^^ttf l #ftlftSepharose4B;&_h, /8£^,g#&A&IgG*r 1 #-& 
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$Lff?mmm0$#&ft?\. *il*^^i§Sli^S 4 Southern E£i£ 
fc. Northern f«&^*$7f&#, %flM##««^ttM#A0^|IM 

tftt#£##SEQ ID NO: 1 

&«tt£##&SBQ ID NO: 1 **lfe^^iSE^* 

mttABJI-tWU:, ^MSAA^M^T. *-**4i^#fittife£- 

JMt**tt**#*SBQ ID NO: 1 + i|JM&tt#*tfftfifM***4h 

1, *4h**ffe3|*HA 18-50 >htt#«; 

2, GC^*;$ 30%-70%, &&Jt| 

3, *4fA#JaE*a4hEJ«; 

^#£81 -5 (gpSBQ ID NO: 1) &*Ptt£@&#*U*. 

5, ^4^J%^t«^^%^^^tA^^tMi|--# 

IBfl (probel), M^-^4t, ^SEQ ID NO: 1 #£B#&&£fl 
HSIf (41Nt): 

5'- TGACTCCTGAATCAAGGGATACTACAGATTTGTCTCCAGGG -3' ( SEQ ID NO: 8 ) 
#Hf2 (probe2), H-f^HiJ[#, $ SEQ ID NO: 
(41Nt): 
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5'- TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG -3' ( SEQ ID NO: 9 ) 
DNA PROBES G. H. Keller; M. M. Manak; Stockton Press, 1989 (USA) VX&JLt R 

1, Alrtt^m^ + il^DNA 

(PBS) mm.*, m^m^nmm^^^ if+»insig. d 

10 U 1000g&^WM& 10 3) M>¥^m^L (0.25mol/LtH;25mraol/L 

Tris-HCl,pH7.5; 25mmbl/LnaCl; 25mmdl/L MgClf) ( ^ 10ral/g). 4) 

* W/8iM^&#6(<£i£^iLfi&&*, jLMftiUfc*^*^. 5) lOOOg fcifc 
10 6) ^tAM9C% (#0.1gft^i^#fi.ilPl-5ml), #^ 1000g*iCf 

10^#. 7) ftft#£»| , &ft*%& (#0.1gJMfl4UK#ft*>liil), &££&T 

15 

2, DNAftj»#ll& 

1) $ l-10ml*PBS&aBjft, lOOOg 10 2)^^»^« 
( 1 * 10'iffljjfe/ml ) *4>JgEfl lOOul |)|f}+$. 3 ) SDS £^ 
«3j 1% *P*&ft*lilJ^:JHt SDS l**»A5!|ftllfe«;«L+, 48ft"*tt4tfM 

- 20 

M**A 200ug/«l. 5) 50°C#^ai^N-^^37 fl C^^^ai^ 
6)^#ft«$: ( 25: 24: 1 ) + 10 £ 

#. MUHIfr**. 7) 8)ffi«frft* 

^#(24: 1) $'CM0##. 9 ) DNA . 

25 ^DNA ftftflifPZ,#E*. 

3, mk®mkfrz,mm 

D#l/10^2mol/L^^^2^^^100%miPl'jDNA«t, 

4)£] 70%^£I| 500ul ftifcftjfc, &'^5^#. 5)/hiCfftlB*ttibZ,#. $ 500ul 
30 &'^5^#. 6) *iC?ftlBdM!|lBZ,#, fc££ft*HU:fl*fc 

jfcfcZ,#ft£-. SVHfeio-is^, ttft&wz,*#£. &M*%$L%fe%&T 

is 



I 



8)#RNA»A*iS!|DNA** + , &fc£3f lOOug/ml, 37°C«30^#. 9 ) *A 
5 SDS^^elK, ^-*^JS!J^ 0.5fcfPl00ug/ml. 37 e C#^30^#. 10) 

##£(25: 24: 1 )##&&£, &»CMO##. H)>jMfc#iB 
**, fi$ttfcttfl#: ##£(24: l)Hf#H, *i&10£#. 12)/KM*iB 
>fol/10#^2mol/Lifrft##2.5#fc*ZJ|, 5|^fi-20 o C 1 13) 
ffl 70XZ.ftJU00ftZ.***)l*, ft^f*, ft*#*. «llliH«. 14) 
10 A„,;fP Aiso VL&m DNA ftlfeftA;**. 15 ) ^M^#*-f-20°C. 

- #Jtft«l*-: 

1)^4x2 Xtl^^ft^ll (NCMX ffi4MK«£:h&&#itt*#tt 

3) fi-f&*5% 0. Imol/LNaOH, 1. 5mol/LNaCl ^J^^&Ji 5 ( W& ), MTS. 
-f^^^O. 5mol/L Tris-HCl (pH7. 0), 3mol/LNaCl ttHflU: 5 ( M# ), $ 

20 

1 ) 3m lProbe ( 0. 10D/10 » 1 ), ^>A 2 ji IKinase 8-10 uCi y-"P-dATP+2U 
Kinase, \>Aftfa£.&tfc& 20 n 1. 

2) 37'C 2/hN". 

3) > l/5fl^ftftft£$jN!l (BPB). 
25 4) o£ Sephadex G-50&. 

5 ) g% "P-Probe ( ^ Monitor ). 

6) 5*/t, Ifc* 10-15 f . 

7) ffi*#:W^Jft«H^** 

8) ^#t-4^«^^^^f*J#^ M P-Probe(t-^t%-"P-dATPX 
30 ®££ 

##ltfl^f t,>A 3-10mg®i&£$( lOxDenhardfs; 6xSSC, 0. lrag/ml 
CT DNA (/h+Jft&DNA). ), ##$P£, 68*C 2 

16 



2 ) 2xSSC, 0. 1%SDS + , A0°C & 15 ( 2 * ). 

3 ) 0. lxSSC, 0. 1%SDS 40°C & 15 ( 2 # ). 

4) 0.1xSSC, 0.1XSDS+, 55°C&30^# (2*), 

2)2xSSC, 0. i%SDS 4«, 37°C^15^# (2*). 

3 ) 0. lxSSC, 0. 1%SDS t > 37°C & 15 ( 2 & ) 0 
4)0.1x880, 0.1%SDS+, 40°C 15 ^# ( 2 * ), 



&Jfe0il 7 DNA Microarray 

<&*@#£& (DNA Microarray) ^ @ S^^^Af'J^ 

***** £«ttJb f ^^^^*^ih#tt*t#dftft*#«r«sft3fii^#f f# tt 

*P*T#W;5tlR DeRisi, J.L. ,Lyer,V. &Brown,P.O. 
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(1997)Science278, 680-686. #Xi& Helle, R. A. , Schema, M. , Chai, A. , Shalom, D. , 
(1997) PNAS 94:2150-2155. 

(-) m 

&mm&& cdna #it 4000 &0mwfm%& dna,**^*^ 
5 mm&. ^tin^ma pcr mm, &mm%r%)%&mmm 

500ng/ul m Cartesian 7500 £##.(MHgJ Cartesian kT&^fr 

^-t, 28o M m. %km&}&pf : &ftfr&. ^isu M-^my 
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1. 


^SJf^ + 7K^4/hRj-; 




2. 


0. 2%SDS 1 




3. 






4. 


NaBH^j3}5^#; 




5. 


95°CtK+2^; 
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6. 


0. 2%SDS jfc&l^Hr'; 




7. 


ddH 2 0>t&M#; 




8. 





( r. ) #4f#iG 



20 #&mRNA, Oligotex mRNA Midi Kit ^ QiaGen mRNA, iliOU! 
^ ft M # ^ ft i£ I'J Cy 3dUTP (5-Amino-pr opa rgy l-2'-deoxyur i d ine 5'-t r i pha t e 
coupled to Cy3 fluorescent dye, Amersham Phamacia Biotech #iB 
A#-Jg,£&&6<| mRNA, ^^^^f!l Cy5dUTP(5-Amino-propargyl-2--deoxyuridine 
5'-triphate coupled to Cy5 fluorescent dye, Amersham Phamacia Biotech 

25 'Afl)fcT&#LfM*&a& (*ftiiJNMM^) mRNA, g$fcft£ttfrlb*MK £ 

Schena, 

M. , Shalon, D. , Hel ler, R. (1996) Proc. Natl. Acad. Sci. USA. Vol. 93: 10614-10619. S 
chena,M. , Shalon, Dari. , Davis, R. W. (1995) Science. 270. (20) : 467-480. 
30 ( £ ) 

6U: fl§ # ft 3R ft UniHyb™ Hybrid ization 

Solution (J* & TeleChem ^'SDM^+tfiM 16 *N"> (1* 
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SSC, 0. 2XSDS ) jfelfcJ&/8 ScanArray 3000 (Mf g US General Scanning 

31 ) $tft&$, £#ft@£JB Imagene ( J|@ Biodiscovery ^ ) J|4fft# 
#{B#^^Cy3/Cy5 fckit. 

«j^L*#^ft» (&&mmmm &M%m> am. 

5 ¥#flt PMA+#jEcv304&J!&#U PMA - ^Ecv304^^, 

L02»ft, ^Jtl^N-^L02^J^Hc^^t?'JJtMiH. W^l-3^Cy3/Cy5tkH[^ 
ir}#3f@. (SD. *S^ja«B^^M^M#f<J@^63^|t^#^@«^ 

#*MR sina|fegtt:#fcjfPiMfc&&#£ft sevenlessfr 
15 Ras-l^^tf*. ^SS^IfflHH^ti^tr*^, p21, 
A P53 fr^fcA p53 #J3£&«. 

A, &*££&&3LA#;fP Wilms JM„ 

Att4A*tfft. fe&frft*1Mt*Att**.5£A, **JNI#tl4fft. * 
*3fe*f »AAA»Jttr*fl,» jfr*tt£A, 

A*i Wilms AA£ir*IL£* mt^tl)l> 

Wilms /ff«, ^jk^, 

tt&A, T^Jfl. 3-tAA, fttAA, IliaM. MA. ^tftM 
jftAjft* 

n&ktm&m: a****, aa. AA^Artjtt 

19 



me, ^ft#£#&fc*#*ft.Jtolh Wilms #&JM. B^Xt 
4-fe*Tri**tt&*i, m> AftHMl, 

ft. 

MMwm^esfoft&ZLmfofa. m*®L?): 

20 



mmmm 63 aohut and 

Milstein. Nature, 1975, 256: 495-497), A B-iffl^£;i&*, EBV- 

/* (Morrison et al , PNAS, 1985, 81: 6851) . IBt^if #MM^I^(U.S. 
Pat No. 4946778)4^ffi^^/ fc #;M#^J@^63^^M^ 

JM##]0f"63„ 

^**#«H^63#^#*|tttflL4Tf«*|JttH^^i a , y£Aftfc 

ft*#&tt**fc#fciT^4Bf ***** ap&t#*, &s^#) 

«0^^»^t^^tlM#^0^63^f-^#^^^„ ^* 

@^63 ^uzumm* &ki%^%$$&mmwm3-63, s^ts 

^^^##^r^-f #^^J3t^#^0 

21 



&^#t#-##&"5rja-F &%;$Cj&(Sambrook,et al.). 
0-f 63 ^^tt^^^SHM^t^SMA. 

WMMMfttt 0^ 63 mRNA RNA 5fp DNA) 

RNA ##tt*^ife^* ifrttfMi . &Xtt RNA ifP 
DNA *f% RNA # DNA *pBtt**ttl$ft$^& 

*f. Mtt^ttUHf - 63 6<J#^^^pr^I^#r«|t^^fJ@^ 63 ft&&J^# 

££^#&TlT'^##J0f-63 $£.:MMljtt£#tfB?63 ft dna^^J 

^f-^^#*^^^^^J^It^#^IB^63^*^^. 

Southern £p$&, Northern f«&, ifcS&^fclP^tfftjlft 

3$*T RNA-m^Sl^a (RT-PCR)^rJt-&^"^lt^#f!|@^ 63 

*. 

^i!lM'/l#f'J@^63^@^^t-fe^^^#|fl , } , ^#f!lB^63^^^^ 
J&M*#*IB-y-63££ ft^£&&JjiE# ^^Mlt^#f!l@^63DNA^?iJ^ 
fcttA**. JHfc* Tffl&**Ht**i Southern 

ft*i£, 0jtb/fl Northern E«&, Western £pi£& pT N^^J^f^0^*^$. 

22 



f^Itt, McDNAfJ4PCR5l^(ifc^l5-35bp), Wft/t^J&iH'Jfe'fe 

**t£Bft&*V$*2&ft. ?A?ilHtfOtftti#&M£MjH[ft 

cDNAj£. 

^■JiLVerma^, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

K^*0ffl«**^«[. ££##TTJB.-H!|*i, V.Mckusick,Mendelian 
Inheritance in Man (pT it iiJg Johns Hopkins University Welch Medical 
Library##U£#). ^^iliti^^, *^*H^^&^«||fe'fe*K* 

««r«#**ft££ftjfl. ft**, jfcg, ft**, 

23 
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1> -ftfrn&lZJk-MMWMB^- 63, ^^-ffe-fe^: SEQ ID NO: 2 

SM^'J&W-^ SEQ ID NO:2^f,T^^*^^S^ 95«tt;|gft&. 

3> b*M\$:%2f)\mPlk, *#4E*-ffe4a^** SEQ IDNO:2#f*ftH 

(a) ft* A* SEQ ID NO:2tf^i^*#Att£jR*£jj-|t % $fll4lK 

(b) ^*fft(aV5#fi||#tt#*; * 

(c) (a) * (b) 70frteffiteft£;&#&. 

SEQ 

ID NO:2jff:iMl£tJMtt###*. 
ID NO:l + 341-2062 #$#?<Jj& SEQ ID NO: 1 + 1-2444 li$#?>J. 

ft. 

(b) flfc*!** 4-6 +Wft-ft*l**J?f3ft#tt#*#ft*^^«Hir±|S 

&. 

(a) &&*k»M&QE1- 63 4kftT SBt$.%xnit£3LmM; 

25 



14, -JHttl5*«|** 1-3 tM«'^M^^ft*^«H«*MJ| 

15, 1-3 tftft-fcflj^j&i^jftttjfcffi, *#4E*-ffejftfl-f 

n, frftflg* 1-6 A ii +ftft-fc*J£#0M£tt£jft, £####ft£-4& 

is, kftX&i-e&n+ttoit.-kttg&fft&ftz^ p 
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WjPJP 





63kDa 



m 2 
1/1 



x n * 



(ii) ift^#: ]fr*#fi0-J-63A#4M#*l 

(iii) #*lft@:9 

(2)SBQ ID NO: 1 #<(£.%: 

(i>#*HWE: 

(A)-fe&: 2444bp 

(D)&##$: 
Ui) cDNA 

SEQ ID NO: 1: 

1 GGAAGGCCAGGGGGCTTGGATGTGAGTCTAGTGCTCCTGGTCCCCAAAGTCACAACCCCT 
61 TCTATCCCAGCATCCCAGACTTCTCCGGGCGGGGACAGAGTTGGACGTGCATGGCTGTGT 
121 CCTGCAATCCCCTCGCCACGACCGCCCGGGACGGAGTGGAAGCGGGTCCGTGCCCCCGTT 
1 8 1 CCTCGCGCCAGCCTCGGCGGTGGCAAGCGCTGTCCCCCAGCAGAGGTGTCCCTGG ATACA 
241 GGATAGCAAAACCTGATCTCATAAAACCTAGGTCACAAAGGACAGCCCTGCAAAACAGAC 
301 CCTATTTGGATCAAGTGAGCCAGTTCCTGGAACCTGAATAATGACTCCTGAATCAAGGGA 
361 TACTACAGATTTGTCTCCAGGGGGTACCCAGGAGATGGAACGCATCGTGATAGTGAAGGT 
421 GGAGGAGGAAGATGAAGAAGACCATTTTCAAAAGGAAAGAAACAAAGTACAGTCATCGCC 
481 ACAAGTTCTCAGTCGCTCTACAACTATGAATGAGAGAGCCTTATTGTCATCGTATTTAGT 
541 TGCATATAGAGTGGCAAAAGAGAAAATGGCTCACACAGCGGCTGAAAAAATTATCCTTCC 
601 AGCATGTATGGACATGGTACGGACAATTTTTGATGACAAATCAGCTGATAAACTAAGAAC 
661 TATACCTCTTAGTGATAATACAATATCTCGTCGAATCTGTACGATTGCAAAACATTTGGA 
721 AGCAATGCTTATTACACGGCTGCAGTCCGGTATAGACTTTGCAATCCAACTCGATGAGAG 
7 8 1 CACCGATATTGCA AGTTGTCCCACACTCTTGGTTTATGTCAG ATATGTGTGGCA AG ATG A 
841 TTTTGTAGAGGATCTCTTATGTTGTTTAAATTTAAATTCACATATAACTGGATTAGATTT 
9 01 ATTTACTGA ATTACAAAACTGCCTTCTTGGTCAGTATAAATTAAACTGGAAACATTGTAA 
961 AGGAATTTCAAGTGATGGAACAGCAAATATGACCGGAAAACACAGCAGACTTACTGAAAA 



] 



1021 ATTGTTAG AAGC AACCCACA ACAATGCTGTTTGGAATCACTGTTTTA TT CATCG AGAAGC 
1 08 1 TTTGGTATCCAAAG AAATTTCACCA AGTCTG ATGGATGTATTG AAAAATGCAGTG AAAAC 
1141 TGTTAATTTTATTAAAGGAAGCTCACTGAATAGCCGACTTCTCGAAATATTTTGTTCAGA 
1201 GATTGGAGTGAACCACACCCACTTATTGTTTCATACAGAAGTTCGTTGGCTTTCTCAAGG 
5 1261 AAAAGTATTGAGCAGAGTATATGAACTCAGGAACGAGATTTACATTTTTCTCGTTGAAAA 
1 321 GCAATCTGATTTGGCAAATATTTTTGAAGACGACATTTGGGTAACAAAATTGGCATATTT 
1381 AAGTGATATTTTTGGCATTCTTAATGAATTAAGCCTGAAAATGCAGGGGAAAAACAATGA 
1441 TATATTTCAGTATCTTGAACATATTCTAGGATTCCAAAAGACGTTATTATTGTGGCAAGC 
1501 AAGACTTAAAAGTAACCGCCCTAGCTACTATATGTTTCCAACATTATTGCAACACATCGA 

10 1561 AGAGAACATTATTAATGAAGACTGCTTAAAAGAAATAAAATTAGAGATATTGTTGCATCT 
1621 CACTTCTTTGTCTCAAACTTTTAATTATTACTTTCCGGAAGAGAAATTTGAATCATfAAA 
1681 GGAAAATATTTGGATGAAAGATCCATTTGCTTTTCAAAACCCAGAATCAATAATTGAGTT 
1 741 AAACTTGGAGCCTGAAGAAGAGAATGAATTATTGCAGCTCAGTTCATCATTCACACTAAA 
1 801 GAATTATTATAAGATATTAAGTTTATCAGCATTTTGGATTAAGATTAAAGATGACTTTCC 

15 1861 ACTGCTAAGTAGGAAGAGTATATTGCTGTTACTACCATTCACAACTACATATTTGTGTGA 
1921 ACTAGGATTTTCAATCTTGACACGGTTAAAAACAAAGAAGAGAAATAGGCTCAATAGTGC 
1981 ACCAGATATGCGGGTAGCATTATCTTCATGTGTTCCTGACTGGAAGGAACTTATGAACAG 
2041 ACAAGCACACCCATCACATTAAATACAAACTTTACAAAATTCTGTGTATAGCCAGGTGTG 
2101 GTGGCTTACGCCTGTA ATCCCAGCAGTGGG AGACCG AGGTGGGCAGATCACTTG AGTTCA 

20 , 2 161 AGACCAGGCTGGCCAACATGGTGAAAGCCCATCTCTACTAAAAATAGAAACCTTAGCCAG 
2221 GCGTGGTGGCACATGCCTGCAGTCCCAGTTACTTGGGTGCCTGAGGCAGGAGAATCTCTT 
2281 AAACCAGGAAGGCAGAGATTGCAGTGAGCTGAGATAATCCCACTGCATTCCAGCCTGGGC 
2 341 AACAGCGTGAGACTTCATCTCAAAAAAAAAAAATTGTATTTGTACTTTTAAAGGGATTTT 
24 01 GCAGTATGTTGTAGTTAAACGTTAATAAAATTATATTTGTAATT 

25 

(3)SEQ ID NO:2ft#& : 
CB)£fi: 

30 (D)##j£# : ft& 

(ii)^f-HM: Pfk 
(xi)/t?<|$3£: SEQ ID NO: 2: 



2 



1 Met Thr Pro Clu Ser Arg 
16 Thr Gin Glu Met Glu Gly 
31 Asp Glu Glu Asp His Phe 
46 Ser Pro Gin Val Leu Ser 
5 61 Leu Leu Ser Ser Tyr Leu 
76 Met Ala His Thr Ala Ala 
91 Asp Met Val Arg Thr lie 
106 Arg Thr He Pro Leu Ser 
121 Thr He Ala Lys His Leu 
10 136 Ser Gly He Asp Phe Ala 
151 Ala Ser Cys Pro Thr Leu 
166 Asp Asp Phe Val Glu Asp 
181 His He Thr Gly Leu Asp 
196 Leu Gly Gin Tyr Lys Leu 
15 211 Ser Asp Gly Thr Ala Asn 
226 Glu Lys Leu Leu Glu Ala 
241 Cys Phe He His Arg Glu 
256 Ser Leu Met Asp Val Leu 
271 He Lys Gly Ser Ser Leu 
20 286 Ser Glu He Gly Val Asn 
301 Val Arg Trp Leu Ser Gin 
316 Leu Arg Asn Glu He Tyr 
331 Leu Ala Asn He Phe Glu 
346 Tyr Leu Ser Asp He Phe 
25 361 Met Gin Gly Lys . Asn Asn 
376 Leu Gly Phe Gin Lys Thr 
391 Ser Asn Arg Pro Ser Tyr 
406 He Glu Glu Asn He He 
421 Leu Glu He Leu Leu His 
30 436 Tyr Tyr Phe Pro Glu Glu 
451 Trp Met Lys Asp Pro Phe 
466 Glu Leu Asn Leu Glu Pro 



Asp Thr Thr Asp Leu Ser Pro Gly Gly 
He Val He Val Lys Val Glu Glu Glu 
Gin Lys Glu Arg Asn Lys Val Gin Ser 
Arg Ser Thr Thr Met Asn Glu Arg Ala 
Val Ala Tyr Arg Val Ala Lys Glu Lys 
Glu Lys He He Leu Pro Ala Cys Met 
Phe Asp Asp Lys Ser Ala Asp Lys Leu 
Asp Asn Thr He Ser Arg Arg He Cys 
Glu Ala Met Leu He Thr Arg Leu Gin 
He Gin Leu Asp Glu Ser Thr Asp He 
Leu Val Tyr Val Arg Tyr Val Trp Gin 
Leu Leu Cys Cys Leu Asn Leu Asn Ser 
Leu Phe Thr Glu Leu Glu Asn Cys Leu 
Asn Trp Lys His Cys Lys Gly He Ser 
Met Thr Gly Lys His Ser Arg Leu Thr 
Thr His Asn Asn Ala Val Trp Asn His 
Ala Leu Val Ser Lys Glu He Ser Pro 
Lys Asn Ala Val Lys Thr Val Asn Phe 
Asn Ser Arg Leu Leu Glu He Phe Cys 
His Thr His Leu Leu Phe His Thr Glu 
Gly Lys Val Leu Ser Arg Val Tyr Glu 
He Phe Leu Val Glu Lys Gin Ser His 
Asp Asp He Trp Val Thr Lys Leu Ala 
Gly He Leu Asn Glu Leu Ser Leu Lys 
Asp He Phe Gin Tyr Leu Glu His He 
Leu Leu Leu Trp Gin Ala Arg Leu Lys 
Tyr Met Phe Pro Thr Leu Leu Gin His 
Asn Glu Asp Cys Leu Lys Glu He Lys 
Leu Thr Ser Leu Ser Gin Thr Phe Asn 
Lys Phe Glu Ser Leu Lys Glu Asn He 
Ala Phe Gin Asn Pro Glu Ser He He 
Glu Glu Glu Asn Glu Leu Leu Gin Leu 



481 Ser Ser Ser 

496 Ser Ala Phe 

511 Arg Lys Ser 

526 Cys Glu Leu 

5 541 Arg Asn Arg 

■ 556 Ser Cys - Val 

571 Pro Ser His 



Phe Thr Leu Lys 

Trp He Lys He 

He Leu Leu Leu 

Gly Phe Ser lie 

Leu Asn Ser Ala 

Pro Asp Trp Lys 



Asn Tyr Tyr Lys 

Lys Asp Asp Phe 

Leu Pro Phe Thr 

Leu Thr Arg Leu 

Pro Asp Met Arg 

Glu Leu Met Asn/ 



He Leu Ser Leu 

Pro Leu Leu Ser 

Thr Thr Tyr Leu 

Lys Thr Lys Lys 

Val Ala Leu Ser 

Arg Gin Ala His 



10 (4) SEQ ID NO: 3iHj#& 

" (i)^'J## 

(A) *£: 24« 

(B) £SI: 

15 (D)&#i£#, : att 

(xi)#J'J$i£: SEQ ID NO: 3: 
GGAAGGCCAGGGGGCTTGGATGTG 24 

20 - (5).SEQ ID NO: 4 

(i) 

(A) -fc£: 24#H 

(B) H^: 

(CHttfe: 
25 (D)£#i£$ : 

in)****: 

(xi)^#|$i£: SEQ ID NO: 4: 
AATTACAAATATAATTTTATTAAC 24 

30 (6) SEQ ID NO: 5 ft -ft & 

(A)-fe^: 33^H 
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(B) H#: 

(C) H&: 

(D) ##&#: 

. 5 (xi)##J$3£: SBQ ID NO : 5: 

CCCCATATGATGACTCCTGAATCAAGGGATACT 3 

(7) SEQ ID NO: 6 

(i) /f?'J4HE 

10 (A)-fe^: 33« 

(B)|H§): « 

(D)##£#: 

(ii) ^-HM: 

15 (xi)/?#|#i£: SBQ ID NO : 6: 

CATGGATCCTTAATGTGATGGGTGTGCTTGTCT 3 3 

(8) SEQ ID NO: 7^4: 

(i) #?•]#&: 

20 (A)-fe^: 15-Ml« . 

(B)£Sb *&* 
(D)&#£$: 

(ii) & v ^HM: 
(xi)/t?'J$3£: SEQ ID NO: 7: 

25 Met-Thr-Pro-Glu-Ser-Arg-Asp-Thr-Thr-Asp-Leu-Ser-Pro-Gly-Gly 15 

(9) SEQ ID NO: 8$^.t 
<0#*I4HE 

(A)-&&: 41^1 
30 (B)^M: 
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(xi)#?'J$i£: SEQ ID NO : 8: 
TGACTCCTGAATCAAGGGATACTACAGATTTGTCTCCAGGG 

(10) SEQ ID NO: 9^ A 

<i)/**l4Mt 

(A) -fe&: 4mi 

(B) ^i: #* 

(xi)#?'J$i£: SEQ ID NO : 9: 
TGACTCCTGAATCAAGGGATCCTACAGATTTGTCTCCAGGG 
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